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ABSTRACT 


Correlation  between  service  test  wear  ratings  and 
laboratory  test  data  obtained  at  room  temperature  for  tear 
strength,  resistance  to  crack  growth,  and  abrasion  resis¬ 
tance,  as  previously  reported  by  the  Research  Directorate 
of  this  Command,  has  been  confirmed  in  the  most  recent 
service  test  conducted  at  ATAC  and  Yuma.  Of  even  more  im¬ 
portance  was  the  finding  that  the  results  of  tear  tests  and 
crack  growth  tests  conducted  at  250°F  correlated  with  service 
test  wear  ratings.  Track  pads  prepared  from  HYTRANS  1227- 
289-1,  Philprene  1 609/ci s-4  1350,  Stereon  750,  and  Ameripol 
1834/Ameri pol  CB1352  have  exhibited  up  to  56  per  cent  im¬ 
provement  in  tread  wear  resistance  when  compared  with  com¬ 
mercial  SBR  control  pads.  On  the  basis  of  these  results, 
pads  prepared  from  these  experimental  compounds  should  have 
an  average  service  life  of  3000  to  3500  miles.  This  is  an 
important  step  toward  the  ultimate  goal  of  a  5000  mile  track 
pad , 
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OBJECTIVr 


The  object  of  this  work,  conducted  by  personnel  of  the 
Research  Directorate,  Weapons  Laboratory,  WECOM,  was  (1)  to 
determine  if  existing  laboratory  tests  for  rubber,  or  modifl 
cation  of  such  tests,  could  be  used  for  predicting  the  wear 
resistance  of  rubber  track-pads,  and  (2)  to  develop  rubber 
compounds  for  use  in  the  fabrication  of  track  pads  with  im¬ 
proved  wear  resistance. 

BACKGROUND 


The  operating  life  of  track  pads  used  on  various  armored 
vehicles  such  as  the  M48  and  M60  tank  series  averages  only 
2200  miles  because  of  the  limitations  of  both  the  rubber  and 
the  metal  components.  The  life  of  the  T142  track,  developed 
to  replace  the  T97E2  track,  is  limited  because,  while  the 
metal  track  remains  operational  for  5000  miles  or  more,  the 
average  life  of  the  rubber  pads  is  only  1200  to  260C  miles. 
Past  efforts1"8  have  centered  on  (1)  the  development  of  pads 
that  would  match  the  operational  life  of  the  track  itself, 
and  (2)  the  development  of  a  laboratory  test,  or  series  of 
laboratory  tests,  which  could  be  used  in  predicting  the  wear 
resistance  of  experimental  track  pad  compounds  without  costly 
and  time-consuming  service  tests.  Much  progress  has  been 
made  toward  both  these  goals.  In  this  report,  work  done 
toward  meeting  both  objectives,  since  issuance  of  the  previous 
report8,  is  covered. 

APPROACH 


Service  tests  of  the  experimental  T142  track  pads  were 
arranged  through  the  U.  S.  Army  Tank-Automotive  Command (ATAC) , 
Warren,  Michigan,  and  were  conducted  at  ATAC  and  at  the  Yuma 
Proving  Ground,  Yuma,  Arizona. 


The  following  wear  rating  was  used  to  compare  the  per¬ 
formance  of  the  rubber  track  pads  tested: 


Volume 
Wear 
Rati ng 


Average  volume  loss  of  commercial  SBR  control  pads  x 
Average  volume  loss  of  experimental  pads  A 


A  Number  1  Banbury  mixer  was  used  to  mix  all  compounds. 
The  Banbury-mixed  compound  was  transferred  to  a  30-inch  mill 
for  additional  mixing  and  sheeting-out.  The  cooled  stock 
was  later  transferred  to  an  18-inch  mill  for  warmup  and  for 
sheeting-out  to  the  desired  thickness  for  the  preparation  of 
track  pad  preforms  from  rolled  stock. 
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The  following  surface  preparations  were  made  on  the 
track  pad  metal  backup  plates  (Inserts)  and  on  the  ASTH 
D429-68  steel  test  panels  prior  to  vulcanization-bonding  to 
the  rubber  stocks:  degreasing*  glass  beadblasting*  solvent 
wiping,  brush  application  of  bonding  agent,  and  drying. 

Static  exposure  tests  of  TT 30  track  pads  In  Panama 
were  arranged  through  the  cooperation  of  Dr.  Leonard  Teltell 
of  the  Pltman-Ounn  Research  Laboratories,  Frankford  Arsenal. 

Tensile  strength,  elongation,  and  modulus  were  determined 
at  ambient  and  elevated  temperatures  by  use  of  a  Scott  Model 
L-6  rubber  tensile  tester  equipped  with  a  Scott  Model  HTO 
hot  tensile  oven  and  autographic  recorder-controller.  Each 
tensile  specimen  was  placed  in  the  grips  of  the  tester  and 
conditioned  tor  six  minutes  at  *Iie  elevated  temperature  before 
tested.  All  other  physical  properties  were  determined  by 
ASTM  procedures  where  applicable. 

Compound  formulations  together  with  physical  properties 
(tensile  strength,  elongation  at  ambient  and  400°F.,  Shore  A 
Hardness,  and  tear  strength)  are  given  In  Table  I. 

RESULTS AND  DISCUSSION 


The  service  test  on  experimental  T142  track  pads,  pre¬ 
pared  by  personnel  of  the  Research  Directorate  at  this  Command 
and  originally  scheduled  for  late  summer  197^,  were  delayed 
at  ATAC  until  January  1972.  The  first  part  of  the  projected 
2000-mile  test  was  conducted  *or  750-miles  on  a  paved  asphalt 
test  track  with  an  M60A1E2  tank  (test  weight  98,100  lb.) 

running  at  a  speed  of  30±2  mph.  The  results  of  this  test  are 

shown  in  Table  II.  Results  were  determined  separately  for 
pads  positioned  on  the  Inside  of  the  metal  track  and  those 
positioned  on  the  outside  of  the  track.  This  was  done  because 
pads  mounted  on  the  outside  of  the  track  are  subjected  to 
more  wear  on  turns  than  those  on  the  Inside;  wear  on  the  out¬ 
side  pads  would  be  primarily  due  to  chunking  and  tearing. 

Pads  mounted  on  the  Inside  of  the  track  become  worn  chiefly 
because  of  abrasion.  These  results  show  that  compounds  based 
on  Stereon  750,  HYTRANS  1227-289-1,  HYTRANS  1227-289 -2, 
Phllprene  1 609/cl s-4  1350,  ECD  729/Nordel  1320,  Amerlpol 
$N600/Amer1pol  CB441 ,  and  Amerlpol  1834/Ameripol  CB1352  ex¬ 
hibited  significant  Improvement  In  resistance  to  tread  wear 
when  compared  with  the  Goodyear  commercial  control  compound. 
Fiberglas  rubber  Impregnated  chopped  continuous-strand  (RICS) 
treatment  065,  Type  A,  1-inch,  furnished  by  Owens-Coming 
Fiberglas  Corporation,  was  evaluated  in  selected  compounds 
to  determine  its  effect  In  improving  wear  resistance.  Results 
In  Table  II  show  that  all  track  pads  containing  RICS  had  poorer 
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COMPOUND  FORMULATIONS  AND  PHYSICAL  PROPERTIES 
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RESULTS  OF  750  MILE  T142  TRACK  PAD  TEST 
AT  ATAC  (WARREN,  MICHIGAN)  ON  PAVED  TRACK 
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wear  resistance  than  pads  prepared  from  the  same  compounds 
without  the  RICS.  Also,  T142  pads  were  included  in  this 
test.  These  pads  had  been  fabricated  by  Firestone  Tire  and 
Rubber  Co.  in  pilot  lot  quantity  by  use  of  standard  shop 
production  techniques  from  the  Research  Directorate's  S227-2 
formulation.  The  wear  resistance  of  the  Firestone  pads  was 
almost  identical  to  that  of  the  pads  prepared  In  the  labora¬ 
tory  by  the  Research  Directorate. 

Upon  completion  of  the  ATAC  portion  of  the  test,  all 
track  pads  wnich  showed  signifcantly  improved  wear  resistance, 
as  well  as  the  Goodyear  control  pads,  were  removed  from  the 
vehicle  and  forwarded  to  Yuma  Proving  Ground,  Yuma,  Arizona, 
for  the  500-mile  gravel  and  the  750-mile  cross-country  service 
tests.  Results  of  the  500-mile  test  on  the  gravel  track  at 
Yuma  are  given  in  Table  ITI;  these  results  show  that  track 
pads  based  on  HYTRANS  1227-289-1,  Philprene  1609/cis-4  1350, 
Stereon  750  and  Ameripol  1 834/Ameri pol  CB1352  exhibited  signi¬ 
ficant  improvement  in  tread  wear  compared  with  the  Goodyear 
controls.  Pads  based  on  HYTRANS  1227-289-2,  ECD  729/Nordel 
1320  and  Ameripol  SN600/Ameri pol  CB441  did  not  hold  up  as  well 
on  the  gravel  track  at  Yuma  as  they  did  on  the  asphalt  track 
at  ATAC. 

Cumulative  volume  wear  ratings  after  1250  miles  of  service 
testing  (750  miles  on  paved  track  at  ATAC  plus  500  miles  on 
gravel  at  Yuma)  for  the  experimental  T 1 4 2  pads  are  given  in 
Table  IV.  Pads  based  on  HYTRANS  1227-289-1,  Philprene  1609/ 
cis-4  1350,  Stereon  750,  and  Ameripol  1 834/Ameri pol  C B 1 352 
revealed  outstanding  improvement  in  resistance  to  tread  wear 
when  compared  with  the  commercial  control.  Pads  based  on 
HYTRANS  1227-289-2  and  Ameripol  SN600/CB441  also  showed  sig¬ 
nificant  improvement  in  wear  resistance,  but  this  improvement 
was  not  of  the  magnitude  of  that  for  those  pads  mentioned 
previously.  Pads  based  on  ECD  729/Nordel  1320  showed  poorer 
resistance  to  tread  wear  than  the  commercial  control. 

Upon  completion  of  the  gravel  test,  pads  based  on  com¬ 
pounds  SI  52-1  ,  SI  52-1 48 ,  S223-6,  B33-4,  53846-3,  and  B34  were 
removed  from  the  test  vehicle  even  though  pads  of  compounds 
S223-6,  B33-4,  and  B34  exhibited  significantly  improved  wear 
resistance  over  the  commercial  control.  The  judgment  of  the 
personnel  conducting  the  test  at  Yuma  was  that  pads  based  on 
the  above-cited  compounds  would  perform  less  well  during  the 
750-mile  cross-country  test.  Likewise,  12  of  the  20  Goodyear 
commercial  control  pads  had  to  be  removed  from  the  test 
vehicle  because  of  excessive  wear.  Thus,  all  pads  based  on 
compounds  S223-4,  S227-2,  S212-2,  S212-3,  and  B35,  and  8 
Goodyear  control  pads  remained  on  the  vehicle  for  the  750-mile 
level  cross-country  test.  Upon  completion  of  this  test, 
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Goodyear  Commercial  Control 


VOLUME  WEAR  RATING  OF  T142  PADS  AFTER  1250-MILES  OF  SERVICE  TESTING 
(750-MILES  ON  PAVED  TRACK  AT  ATAC  PLUS  500-MILES  ON  GRAVEL  AT  YUMA) 


Goodyear  Commercial  Control  100 


cumulative  wear  ratings  were  determined  on  the  pads  which  had 
been  tested  for  the  entire  2000  miles.  These  values  are  given 
in  Table  V  and  show  that  pads  based  on  HYTRANS  1227-289-1, 
Philprene  1609/cis-4  1350,  Stereon  750,  and  Ameripol  1834/ 
Ameripol  CB1352  exhibited  significant  improvement  in  tread 
wear  when  compared  with  the  Goodyear  control.  On  the  basis 
of  these  results,  rubber  track  pads  prepared  from  these  experi¬ 
mental  compounds  should  have  an  average  service  life  of  3000 
to  3500  miles.  This  is  an  important  step  toward  the  ultimate 
gocl  of  a  5000-mile  pad. 

For  improvement  of  wear  resistance  of  track  pads,  various 
flex-cracking  inhibitors  were  evaluated  in  selected  compounds. 
These  results  are  shown  in  Table  VI.  All  i nhi bi tors  were  i n- 
corporated  at  concentrations  normally  needed  to  provide  ozone 
protection  in  accelerated  ozone  tests  (50±5  pphm  ozone  at 
100±2°F-bent  loop  specimen)  since  many  of  the  compounds  re¬ 
commended  as  effective  flex-cracking  inhibitors  are  also 
effective  anti ozonants ;  furthermore,  an  effective  antiozonant 
also  proved  to  be  an  effective  flex-cracking  inhibitor  would 
be  noteworthy.  The  antiozonant  used  in  all  experimental  T142 
track  pads  prepared  from  these  compounds  was  U.O.P.  88.  The 
results  show  that  a  50/50  U.O.P.  88/Santoflex  AW  combination 
(also  an  effective  antiozonant  combination)  was  the  most  effec¬ 
tive  in  the  Research  Directorate  control  compound  (SI 52- 1 )  and 
also  one  of  the  most  effective  in  the  Stereon  750  (S227-2)  and 
HYTRANS  (B33-4)  compounds.  (Santoflex  AW  was  most  effective 
alone  in  the  Stereon  S227-2  and  HYTRANS  compounds,  however, 
this  is  not  an  effective  antiozonant  when  used  alone  and  would 
have  to  be  used  in  conjunction  with  an  antiozonant  such  as 
U.O.P.  88).  In  the  Philprene  1 609/ci s -4  1350  compound, 

U.O.P.  88,  which  is  now  used  in  this  compound  to  provide  ozone 
resistance,  also  proved  to  be  one  of  the  most  effective  flex 
cracking  inhibitors  along  with  Eastozone  33  and  the  50/50 
U.O.F.  88/Santoflex  AW  combination. 

Plasticizers  or  softeners  are  often  used  in  rubber  com¬ 
pounds  to  achieve  one  or  a  combination  of  the  following 
purposes: 

(1)  reduce  mixing  and  processing  temperature. 

(2)  aid  in  incorporating  and  dispersing  dry  ingredients. 

(3)  modify  the  physical  properties  of  the  vulcanizates. 

(4)  aid  in  processing  the  uncured  stock  by  reduction  of 
the  nerve  or  softening  of  the  mixture. 
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VOLUME  WEAR  RATING  OF  T142  PADS  AFTER  2000-MILES  OF  SERVICE 
TESTING  (750  MILES  PAVED  TRACK  AT  ATAC  PLUS  500  MILES  ON 
GRAVEL  AND  750  MILES  LEVEL  CROSS  COUNTRY  AT  YUMA) 
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(5)  extend  the  amount  of  rubber  by  .substitution  ef  611 
for  rubber. 

(6)  improve  flexibility  and  elastic  recovery  at  ex¬ 
tremely  low  temperatures. 

For  these  reasons,  naphthenic  (Flexon  765),  paraffinic 
(Flexon  875),  and  aromatic  (Flexon  290)  plasticizers  (all 
manufactured  by  Humble  Oil  and  Refining  Co.)  were  evaluated 
in  the  Research  Directorate  SBR  1500  control  compound  at 
concentrations  of  5,  10,  15,  20,  and  25  parts/100  rhc  to 
determine  their  effect  on  various  physical  properties. 

These  results  are  shown  In  Table  VII.  Resistance  to  crack 
growth  as  measured  on  the  DeMattia  Flexometer  was  the  only 
property  significantly  improved  by  the  addition  of  the  plas¬ 
ticizers.  in  general,  all  other  properties  were  either  ad¬ 
versely  affected  or  affected  insignificantly,  regardless  of 
the  type  of  plasticizer  used.  On  tha  basis  of  these  results 
and  correlation  found  between  laboratory  tests  and  service 
tests8,  the  addition  of  any  of  the  above  cited  plasticizers 
would  not  improve  the  wear  resistance  of  this  particular 
compound .  On  the  other  hand,  the  addition  of  oils  or  plas- 
ticizers  to  certain  compounds  will  result  in  significant 
resistance  to  wear.  All  four  of  the  compounds  used  in 
preparing  T142  track  pads  which  have  shown  the  most  signifi¬ 
cant  improvement  in  service  tests  thus  far,  namely,  those 
based  on  Stereon  750,  HYTRANS  1227-289-1,  Philprene  1609/ 
cis-4  1350,  and  Ameripol  1 834/Ameri pol  CB1352,  contain 
some  extending  oil.  Stereon  750  and  HYTRANS  1227-289-1, 
for  example,  contain  37.5  parts  extending  oil.  As  will  be 
shown  later,  the  same  laboratory  test  data,  from  which  the 
conclusion  was  drawn  that  the  addition  of  plasticizers  will 
not  improve  wear  resistance,  show  that  track  pads  prepared 
from  the  four  compounds  mentioned  above  would  be  improved 
to  s • gnif icantly  resist  wear. 

In  previous  work8,  correlation  was  found  to  exist  be¬ 
tween  service  test  wear  ratings  and  laboratory  test  data 
for  tear  strength,  resistance  to  crack  growth,  and  abrasion 
resistance  provided  these  properties  are  examined  together. 
Whenever  all  three  properties,  for  a  compound  being  evaluated, 
were  found  superior  to  those  of  the  Research  Directorate  SBR 
control  compound,  the  compound  being  evaluated  had  a  better 
wear  rating  than  that  of  the  SBR  control,  which  has  wear 
ratings  similar  to  those  of  commercial  SBR  pads  in  numerous 
service  tests.  This  correlation  was  confirmed  in  the 
recent  service  test  run  at  ATAC  and  Yuma.  Correlation  of 
physical  properties  with  wear  ratings  are  given  in  Table  VIII. 
Note  that,  when  the  properties  of  tear  strength,  resistance 
to  crack  growth,  and  abrasion  resistance  of  the  experimental 
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compounds  are  superior  to  those  of  the  Research  Directorate 
control  compound,  the  wear  ratings  are  also  superior. 

Because  several  compounds  with  high  wear-ratings  showed  high 
retention  of  tear  strength  at  250°F  (a  temperature  known  to 
be  frequently  reached  by  track  pads  in  service  tests),  (note 
compounds  S223-4,  S227-2,  B34,  and  B35,  for  example),  this 
is  apparently  significant. 

For  further  insight  into  the  reasons  for  the  improve¬ 
ment  in  wear  ratings  resulting  from  the  use  of  certain 
experimental  compounds  and  possible  expansion  of  the  labora¬ 
tory  tests  valuable  in  screening  experimental  compounds  for 
potential  use  in  track  pads,  crack  growth  and  abrasion  re¬ 
sistance  were  determined  at  elevated  temperatures.  These 
results  are  shown  in  Tables  IX  and  X.  Results  in  Table  IX 
show  that  compounds  based  on  Stereon  750,  HYTRANS  1227-289-2, 
and  SBR1 609/ci s-4  1350  exhibited  significantly  better  resis¬ 
tance  to  crack  growth  at  212°F  and  250°F  than  the  control. 
These  compounds  also  showed  higher  wear  ratings  in  service 
tests  than  the  control .  Whether  the  measurement  of  crack 
growth  at  elevated  temperature  would  be  beneficial  as  an 
additional  screening  test,  is  doubtful  at  this  time  because 
the  crack  growth  resistance  of  the  experimenta1  compounds 
measured  at  ambient  temperature  was  initially  better  than 
that  of  the  control  compound.  However,  the  tests  at  ele¬ 
vated  temperatures  seem  to  indicate,  as  in  the  case  of  the 
tear  resistance  measured  at  250°F,  that  significant  tread 
wear  improvement  in  experimental  compounds  is  linked  to  good 
retention  of  certain  physical  properties  at  elevated  tempera¬ 
tures.  Curves  representing  the  resistance  to  crack  growth 
at  elevated  temperatures  for  the  Research  Directorate 
control  compound  in  comparison  with  the  experimental  Stereon 
750  compound  are  given  in  Figures  1  and  2. 

No  correlation  was  found  between  resistance  to  abrasion 
at  212°F  and  tread  wear  ratings  in  service  tests,  as  shown 
in  Table  X,  although  correlation  exists  at  ambient  tempera¬ 
ture,  as  mentioned  previously.  Because  no  carrdl.ati on •  was 
found  at  212°F,  this  is  believed  to  be  due  to  the  test 
apparatus  used  (DuPont  abrader).  This  tester  involves  a 
rotating  sandpaper  disc  abrader.  At  212°F,  the  sandpaper 
becomes  clogged  with  rubber,  especially  the  highly  oil 
extended  types,  faster  than  it  can  be  removed  by  the  air 
blowers;  thus  a  smoother  and  less  abradent  surface  is  being 
produced  as  the  test  progresses.  This  does  not  happen  at 
ambient  temperature.  The  assumption  is  that,  if  a  different 
abrader,  such  as  the  PICO  is  used,  correlation  would  be 
found  to  exist  at  elevated  temperatures. 
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RESISTANCE  TO  ABRASION  OF  VULCANIZATES  TESTED  AT  ELEVATED  TEMPERATURE 
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FIGURE  2  RESISTANCE  TO  CRACK  GROWTH  AT  ELEVATED  TEMPERATURES 

S227-2  (Stereon  750) 


The  rubber-to-meta 1  bond  strength  for  various  elastomers 
was  determined  after  specimens  were  shelf-aged  Indoors  for 
36  months.  These  results  are  given  in  Table  XI.  In  some 
instances,  a  90-degree  peel  strength  Improved  after  36  months' 
shelf-aging.  Results  of  rubber- to-metal  bond  strengths  after 
shelf-aging  indoors  have  been  previously  reported.6’7 

In  previous  reports  on  this  subject,6*7  results  were 
given  for  T130  track  pads  prepared  from  a  polyester  urethane, 
Genthane  SR,  with  and  without  an  additive,  after  outdoor 
exposure  to  the  open  sun  and  rain  forest,  in  Panama.  After 
three  years,  the  pads  containing  no  additive  (hydrolysis 
inhibitor)  had  deteriorated  (soft  and  tarlike)  to  such  an 
extent  that  neither  physical  properties  of  the  rubber  nor 
rubber-to-metal  bond  strength  of  the  pads  could  be  deter¬ 
mined.  Pads  of  the  compound  containing  4  parts/100  rhc  of 
a  hydrolysis  inhibitor  (polycarbodi  imide-PCD)  have  now  been 
returned  from  Panama  after  five  years'  exposure.  All  pads 
had  deteriorated  to  the  same  extent  after  five  years'  ex¬ 
posure  as  the  pads  containing  no  inhibitor  had  after  three 
years'  exposure.  No  additional  pads  remain  in  test. 

CONCLUSIONS 


Correlation  exists  between  service  test  wear  ratings 
and  laboratory  test  data  for  tear  strength,  resistance  to 
crack  growth,  and  abrasion  resistance.  This  was  reported 
previously8  by  the  Research  Directorate  at  this  Command  and 
has  been  confirmed  in  the  most  recent  service  test  at  ATAC 
and  Yuma.  These  laboratory  tests  will  be  useful  in  pre¬ 
dicting  the  service  life  of  pads  fabricated  from  experimental 
elastomeric  compositions,  thus  the  need  for  costly  and  time- 
consuming  service  tests  in  the  field  will  be  minimized. 

Correlation  has  also  been  found  between  (1),  the 
results  of  tear  tests  performed  at  250°F  and  results  of 
service  tests  and  (2),  results  of  crack  growth  tests  at 
?50°F  and  service  test  results.  Since  track  pads  fre¬ 
quently  reach  temperatures  as  high  as  250°F  during  service, 
the  significantly  better  wear  ratings  of  certain  compounds 
are  probably  directly  related  to  their  high  resistance  to 
tear  and  crack  growth  at  elevated  temperatures. 

The  DuPont  Abrader  is  reliable  for  measuring  abr^ion 
resistance  at  ambient  temperatures,  but  does  not  provide 
accurate  data  at  elevated  temperatures . 


Note:  One  coat  each  of  prime  and  cover  coats  were  used,  except  as  indicated 


1142  track  pads  prepared  from  HYTRANS  1227-289-1, 
Philprene  1 609/ci s-4  1350,  Ste»eon  750,  and  Ameripol  1834/ 
Ameripol  CB  1352  have  exhibiteo  up  to  56  per  cent  improvement 
in  tread  wear  resistance  in  recent  service  tests  when  these 
compounds  were  compared  with  commercial  SBR  control  pads. 

On  the  basis  that  the  average  service  life  of  the  commercial 
pads  now  used  averages  2200  miles  or  less,  pads  prepared 
from  the  four  experimental  compounds  should  have  an  average 
service  life  af  approximately  3000  to  3500  miles.  This  is 
an  important  step  toward  the  ultimate  goal  of  a  5000-mile 
track  pad. 

Certain  flex-cracking  inhibitors  were  effective  in  the 
compounds  tested.  A  combination  of  50/50  U.O.P.  88/Santo- 
flex  AW  was  effective  in  all  the  compounds  tested.  This 
combination  of  inhibitors  is  also  an  effective  antiozonant. 

RECOMMENDATIONS 


Scale-up  to  production  levels  (in  pilot  lot  quantities) 
should  be  performed  by  ATAC  on  compositions  based  on  HYTRANS 
1227-289-1,  Philprene  1 609/ci s-4  1350,  Stereon  750  and 
Ameripol  1 834/Ameri pol  CB  1352.  Track  pads  prepared  from 
these  compounds  should  then  be  service  tested  on  a  test 
course  of  various  types  of  terrain  (paved,  gravel,  and  cross 
country)  and  compared  with  commercial  control  track  pads, 
preferably  prepared  by  more  than  one  manufacturer  who  now 
supplies  them,  so  that  no  doubt  will  exist  as  to  the  improve¬ 
ment  in  tread  wear  resistance  afforded  by  the  experimental 
compounds . 

Additional  compounding  studies  should  be  performed  by 
the  Research  Directorate  it  the  Weapons  Command  on  Stereon 
750,  the  HYTRANS  elastomers,  and  SBR/polybutadiene  blends  to 
further  improve  the  potential  of  these  compounds  in  providing 
track  pads  with  improved  tread  wear.  Any  promising  new 
elastomers  that  become  available  should  also  be  evaluated  by 
those  laboratory  tests  by  which  results  have  been  provided 
that  correlate  with  service  test  results. 

Additional  improvement  in  tread  wear  of  experimental 
compounds  should  be  attempted,  (1)  with  the  use  of  various 
reinforcement  agents  other  than  or  in  addition  to  carbon 
black,  and-or,  (2)  with  the  change  of  "internal"  design  of 
the  pad  through  the  use  of  metal  plates,  screen  or  wire  to 
reduce  the  heat  buildup  which  contributes  to  premature 
failure  of  pads. 
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recent  service  test  conducted  at  ATAC  and  Yuma.  Of  even  more  impor¬ 
tance  was  the  finding  that  the  results  of  tear  tests  and  crack  growth 
tests  conducted  at  250°F  correlated  with  service  test  wear  ratings. 
Track  pads  prepared  from  HYTRANS  1227-289-1,  Philprene  1 609/ci s-4  1350, 
Stereon  750  ,  and  Ameripol  1  834/Ameri pol  C B 1  352  have  exhibited  up  to 
56  per  cent  improvement  in  tread  wear  resistance  when  compared  with 
commercial  SBR  control  pads.  On  the  basis  of  these  results,  pads  pre¬ 
pared  from  these  experimental  compounds  should  have  an  average  service 
life  of  3000  to  3500  miles.  This  is  an  important  step  toward  the 
ultimate  goal  of  a  5000  mile  track  pad.  (U)  (Bergstrom,  Edward  W.) 
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